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Abstract

Observations from spacchorne SAR show a backscatter enhanceme nt from 2 to more
than 10 dB for young leadiceinthe Arctic. Suchanenhancementhas 1)( (11 associated
with the growth of frost flowers and the capture o f blowing snow by the flowers on the
sea lee SIPfilCC. 11 owever, it is not know from 1 hese observations, ever approximately,
the level of backscatter mmercase that can be vsed to indicate the full g rowt h of frost
flowers corresponding to the full arcal cov erage of the flowers. We carried out a leaboratory
experiment onthe response of C-band radar back scatter {() frostflowers growing 011 the
surface of newly-formed saline ice. The experiment took Placc ina b mby 7mby 1 .21
deep salinewater 1)001 Jocatedin a two story indoor refrigerated facility at the Cold Regions
Rescarch and ¥ngineering Laboratory. Sodimmn chloride ice wasgrowninthis 1)()()1 at an
air tem per ature of 28°C. The frost flowers first appeared on the ice surface as dendrites,
then changedto needles as theice sheet grew thicker and the surface temperatures became
colder. The frost flowers reachied to a height of 1 0-1 H1mn, and b encath cach cluster of
frostflowers, a s sl layer foried to a thickness o f approximately 4 mm. Far-field radar
measurcients of the hackscatter from theice were made at incident angles from 20° to
400, andatapproximately 6-hour intervals throughout the 3- (lay period of the experiment.
A 1 Hackscatter minimun oceurred carly in the flower growth at the time comeident with
an abrupt doubling i the ice surface salinity. Once the full flower coverage was achieved,
we removed first the erystal {lowers, then the slush layer from the ice surface. The results
for these cases show that the crystals have little impact on the backscatt er, while the
underlying slush pat ches yield a backscatter incerease of 3-5 d13 over that of barcice. The
laboratory results suggest that this relative backscatter inerease of approximately b dB
can be 11 sed as an index to mark the full arcal coverage of frost flowers.



